Abstract. Pollution is a man-made phenomenon. Some pollutants which discharged directly to the environment could create serious pollution problems. Untreated wastewater will cause contamination and even pollution on the water body. Biological Oxygen Demand (BOD) is the amount of oxygen required for the oxidation by bacteria. The higher the BOD concentration, the greater the organic matter would be. The purpose of this study was to predict the value of BOD contained in wastewater. Mathematical modeling methods were chosen in this study to depict and predict the BOD values contained in facultative wastewater stabilization ponds. Measurements of sampling data were carried out to validate the model. The results of this study indicated that a mathematical approach can be applied to predict the BOD contained in the facultative wastewater stabilization ponds. The model was validated using Absolute Means Error with 10% tolerance limit, and AME for model was 7.38% (< 10%), so the model is valid. Furthermore, a mathematical approach can also be applied to illustrate and predict the contents of wastewater.
Introduction
The capital cities in Indonesia have some problems about environment quality, especially at settlements, so the greater population the more pollution increase [1, 2] . The waste of settlements are always domestic wastes. Untreated domestic wastes from settlements will cause water pollution at the river. So, to decrease pollutant concentration, we need to treat those domestic wastewater before disposed to environment [3, 4] . Wastewater Stabilization Pond (WSP) is considered as the most suitable system to treat urban wastewater in tropical and subtropical regions and used for improving quality of water [2, 4, 5, 6, 7, 8] . Stabilization pond also relies on natural processes of wastewater treatment by using the presence of microorganisms on it [2, 3, 9] . Those microorganisms could reduce organic matter of pollutant contained in pond [2] . One part of stabilization pond system is facultative pond such as Waste Water Treatment Plants (WWTP) Sewon in Bantul, Indonesia. WWTP Sewon was established to treat domestic wastewater from Yogyakarta City, Sleman Regency, and Bantul Regency.
Biological Oxygen Demand (BOD)is the amount of oxygen required by bacteria to oxidize organic matter in a wastewater [6] . The presence of BOD can be used as pollutant indicators. The greater oxygen in a wastewater, the smaller the contamination will be [2] .The change of BOD in wastewater also can describe the quality of that wastewater [2] . To know a quality of water, wastewater need to meet a requirement value of Biological Oxygen Demand (BOD). We need water sample data to know the amount of BOD of wastewater. However, the data only describe the existing condition of quality of wastewater in facultative ponds. So, we need a method to know condition/ prediction value of (BOD) by using previous data. It is worth it to use mathematical approach to predict BOD values next few days or months [3] .
The purpose of this research is to depict degradation process by using mathematical model of BOD in facultative pond and to validate the model.
Materials and Methods

2.1.Research Area Description
Domestic wastewater from Yogyakarta City, Sleman Regency, and Bantul Regency is treated through WWTP Sewon in Bantul. The WWTP Sewon is located in Bantul regency and services domestic wastewater from almost 63.015 people [10] .
WWTP Sewon has four facultative ponds and two maturation ponds. Fig.1 schematically shows the pond system. This research collected data from facultative II , as we see on the Fig.1 as well. So this research was using facultative II as taken sampling point to validate a model we have. 
Mathematical Model
The model that could depict system process and environment as quantitative is mathematic model. The mathematical model is defined as the formulation of engineering problems into forms of mathematical equations based on the basic laws of physics, chemistry, and biology [2, 11] . The following models are presented on an organic waste degradation Biological Oxygen Demand (BOD) process system in a stabilizing pond: Fig.2 .Diagram of stabilization pond [11] And the following equation describes a degradation of BOD process in waste stabilization pond: [11] . 
Validation Model
A good model is a model that represents the real condition, physic process for specific condition, enough data, and requires the test of validation [9, 12] . There are two validation of model, structure validation and performance validation. Structure validation is to get conviction about the construction of valid model scientifically or based on theory, while performance validation is to know how far model is appropriate/ compatible with performance real system or empiric data [1] . The model is validated to know the appropriateness of the formulated model, to know whether the model represented field condition or not with difference deviation between calculated data and observed data [9] . If the deviation is less than (10% tolerance limit), so the model is valid [9, 13] .
Absolute Means Error (AME) is deviation between the average simulation value and actual value [13] . The following equation for AME : − where : = Simulation data = Actual data = Absolute Means Error The model is valid if AME is less than 10%, and if AME is more than 10% then the model must be evaluated.
Sample and Data Analysis
The water samples were measured on the facultative II in different time to get repeated measurement for concentration of BOD. The results of measurement were used to validate the model. The model that had been validated by comparing simulated model and observed model will be analyzed by AME.
Results and Discussion
3.1BOD of Facultative Stabilization Pond
Wastewater discharge at Sewon Bantul WWTP has indicated approximately 10,697. 53 . The wastewater that had been treated through WWTP Sewo will be disposed to environment, Bedog River. The 
3.2.Validation Testing
The Absolute Means Error was calculated to validate the model. By using equation
, the results of AME between BOD observation and BOD simulation is presented on Table. 2.below. 
Conclusion
The mathematical model can be applied to know and predict the value of BOD on the facultative pond. The model was validated by Absolute Means Error and the result was 7.38%. It indicated the model is valid.
